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PROBLEM STATEMENT

—The primary aim of the project was a thorough understanding and
analysis of conditions of dynamic instability in flexible components of
mechanisms and robots. Dynamic instability characterizes the behavior
when amplitude of vibrations have a tendency to become unbounQed with
the passage of time. Other aims of the study included the optimal

design of mechanisms on the basis of felxibility and control of stresses
and deflections.:fi—-—~\\

SUMMARY OF RESULTS

The basis for the analysis is the conservation laws of linear and
angu]ar'momenta together with the continuity requirements for forces and
couples at the joints of the mechanism. The critical conditions for the
onset of instability are determined on the basis of the linearized
equations. Typically, these form of system of differential equations
with periodic coefficients to which the classical Flogquet theory and the
modern developments based on the work of V.V, Bolotin may be applied.

Results of the stability analysis lead to the identification of
critical values of geometry, speed and material properties that will
cause instability. This type of the analysis have been carried out fgr
the four-bar and slider crank mechanism. The former has been submitted
for publication and the latter is being completed.

ODuring a part of the project attention was given to the question of
optimum design of mechanisms. Results were obtained on the basis of
components which are fully stressed at the geometric boundaries and with

controlled deflections. The method was illustrated for the case of

steadily rotating slider crank mechanism. Parametric results indicated
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the dependence of the stresses, 1ink sizes and energy losses with axial
coordinates, angular speed and geometrical aspect ratio of the

mechanism.
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